Appropriatech is a philosophy under which methods have been proposed to reduce the number of visits necessary for procedures such as complete denture therapy, thereby reducing costs. One such method uses acrylic bases after the first visit which will require a subsequent dual cure which may produce distortion of the base.
To measure the three-dimensional distortion of different dual curing methods using the same resin.
A standardised maxillary denture base with teeth was created. Markers were set at different heights, to enable three-dimensional recordings, taken to an accuracy of 4 µm using a reflex microscope. First, the teeth were set in wax on the clear acrylic heat-cured base, and the positions of the markers recorded. These bases were then subjected to a second processing, and measurements again taken. Four dual curing methods of varying temperatures and times were used.
All methods produced similar three-dimensional distortions of the denture base but the distortion was small, not affecting the fit or retention of the base. The most rapid method can therefore be used for a second cure onto an existing denture base.
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Mucosa-borne complete dentures are the only treatment available for the majority of patients who cannot afford the alternatives of implant dentistry. Under the philosophy of Appropriatech, abbreviated methods have been proposed to reduce the number of visits necessary, thereby reducing costs.¹ One such method 2,3 uses acrylic bases after the first visit to record jaw relations, which are then retained as the final bases. This requires a second cure, which raises the potential for distortion of the base.
Previous dual-cure studies have reported distortions that would not be clinically significant. However, they all involve long curing times [4] [5] [6] [7] which increase time and costs; if shorter curing cycles could be used, this would be an advantage in many circumstances.
No studies could be found which tested the newer rapid-cure acrylic resins, so this study aimed to establish the distortion from a dual cure, using the same resin but different processing methods.
Forty heat-cured denture bases were made from casts poured from a single mould. Each base was processed (Sure Acrylic Clear, Kemdent, Swindon, UK) by the same person, using a standard protocol.
After de-flasking and finishing, each denture base had an identical arch of teeth waxed onto it using a standardised mould, and incorporating dowel pins (Pindex, Dentaurum Sweden) in predetermined positions (Fig 1) . The brass dowel pins were from a single batch, of a standard size, shape and surface anatomy and were serrated to prevent dislodgement.
The methods used for the second cure are shown in Table 1 . All except the first have been shown to be associated with reduced distortion. [4] [5] [6] Ten bases per method were used: sample size calculations had shown that at 80% power at the 5% significance level, sample sizes of 3-9 were required to detect large to moderate effect sizes. 8 The dimensional distortion of acrylic resin denture bases subjected to dual cure methods
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MATERIALS AND METHODS
The same point on each pin was measured using a Reflex Microscope (Consultantnet Ltd, Cambridge, UK), which measures in three dimensions to an accuracy of 4 µm, 9 and which has been used successfully to measure the 3D distortion of frameworks. 10 The following measurements were made: 1. After waxing the teeth to the base and before flasking 2. Immediately after the second cure and deflasking, but before removing the base from the cast. 3. After removal of the base from its cast.
For each distortion measure, a one-way analysis of variance (SAS Institute Inc., 2002-2010, Cary, NC, USA) was conducted with method as the factor. Where the data did not meet the assumptions of this test, the Kruskal-Wallis test was used. Effect sizes were measured using Cohen's d.
There were dimensional changes following the second cure for all curing methods. Measurements were converted to absolute percentage changes for statistical comparisons. Only two emerged as statistically significant.
The first was the absolute 3D change between the waxed base and the deflasked base: the distortion for Method 1 was higher than for Methods 2 and 4 (ANOVA: p = 0.0091).
The effect sizes were large (Cohen's d = 1.2 and 1.7 for Methods 2 and 4, respectively, vs. Method 1). The second was the 3D angular change formed by pins 5, 6 and 4 between the waxed base and the base after removal from the model (ANOVA p = 0.0032); the distortion for Method 1 was higher than for Method 4. The effect size was large (Cohen's d = 2.3).
The fact that only two significant differences were found means that it would be prudent to conclude that all methods produce similar distortion on balance and that therefore all methods are acceptable. Tables 2-4 show the mean absolute percentage 3D changes across all methods, and the mean and maximum actual changes for the differences between the waxed base and the final base. Fig 1 shows the maximum and mean changes graphically.
The overall change between the base with teeth in wax and the final base removed from the flasked cast provides the most significant change from a clinical perspective. Although all distances and angles were measured, the prime concern was (a) posterior 3D change which may affect the palatal seal and (b) overall 3D distortion represented by the 3D angular measurements which could affect overall fit and retention.
The amount of distortion is important if the worst distortion is likely to affect the fit and retention of the denture base as well as the positions of the teeth. However, the maximum actual and percentage differences between the waxed base and the off-cast base are such that, in keeping with other studies, these would not be considered to be clinically significant.
All methods produced similar three-dimensional distortion of the denture base but the distortion was small and would not affect the fit or retention of the base. The most rapid method, which would save time and therefore money, can be used for a second cure onto an existing denture base. Figure 1 . Graphical representation of the maximum and mean 3D changes for the differences between the waxed base and the cured base after deflasking. Table 1 . Curing methods used for the second cure.
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No. Method 1.
Place flask in boiling water* for 20 minutes, remove and plunge into cold water for 20 minutes
2.
Place flask in cold water, allow the water to heat up to 70° C and leave for 1 hour, remove and bench cool
3.
Place flask in cold water. Allow water to heat up to 72° C and leave for 8 hours and bench cool
4.
Place flask in cold water, bring to boil for 40 minutes, bench cool for 45 minutes, then plunged into cold water for 20 minutes *It should be noted that this study was carried out at altitude, where the boiling point of water is 94°C 
